In this paper, three dimensional electromagnetic scattering problem is solved by using pulse-sinc type basis functions in the Method of Moments (MoM) procedure. This method is applied to the scattering problems of a plane wave illuminated flat arbitrary geometries. Pulse-sinc based MoM formulation is developed, the current densities and radar cross section of different geometries are investigated. The radar cross section (RCS) for co-polarized and cross polarized cases of the flat plate geometries are compared with both of the results obtained from the sinc-sinc based formulation and SuperNEC. The results obtained by using pulse-sinc fornulation are in very good agreement with those of the SuperNEC.
Introduction
Method of Moments is generally used for the numerical solution of the electromagnetic scattering problems [1] . In the application of this method, different kinds of basis functions, such as entire domain and subdomain basis functions, are employed for the expansion of the unknown current [2, 3] .
In the literature, sinc functions are also used to solve integral equations (IEs), ordinary and partial differential equations that characterize the initial and boundary value problems [4] . The important analytical properties of the sinc functions are used in the formulation. Sinc functions are defined as quasi-localized band-limited basis functions in [5] and easily implemented in the problems having singularities. The computational burden is reduced by their application in some linear algebraic equations [6] . The use of sinc based MoM formulation in 2D scattering problems is investigated in [7] [8] [9] . The method has been extended to 3D problems in our previous study by using sinc-sinc based formulation and the results are compared with the ones obtained from the rooftop basis based formulation [10] .
In this study, 3D scattering problems are investigated by using pulse-sinc type basis and testing functions to avoid the overflow problem at the edges. The number of integrals to be computed is again decreased by using sinc functions and as a result of this, the CPU time for obtaining MoM matrix elements is decreased. The RCS results for copolarized and cross polarized cases based on pulse-sinc formulation are compared with those of the sinc-sinc based MoM formulation that is obtained in [10] and with the ones obtained from SuperNEC. It is observed that pulse-sinc formulation increases the accuracy in the results.
Formulation
The components of the electric field can be determined from
where the Green's function is
. The current densities are expanded in terms of the basis functions such as
where N and M are the numbers of sampling points for x and y directed currents. Galerkin method is employed to obtain the MoM matrix elements. The convolution between basis function and Green's function is given by H numerically by using finite difference method. Similar procedure is employed for testing to obtain the coefficient matrix elements. The singularity has the form R 1 and it is extracted and integrated analytically.
Numerical Results
In this section, radar cross section simulation results based on pulse-sinc based formulation are compared with those of the sinc-sinc based formulation and they are also compared with the results obtained from SuperNEC. 
Conclusion
In this study, pulse-sinc based basis functions are used in MoM for the electromagnetic scattering by arbitrarily shaped flat plate surfaces. Pulse-sinc based formulation is developed and then the accuracy of the fortran program is tested with simulations. The simulation results are given for the   2 2  square flat plate and
arbitrary flat plate. Pulse-sinc based simulation results are compared with those of the sinc-sinc based MoM and with the ones obtained from SuperNEC. Radar cross sections for co-polarized and cross polarized cases are compared for the two different geometries each other. According to the simulation results, one can obtain that the overflow problem at the edges can be decreased by using pulse functions. The comparisons demonstrate that the results obtained from the pulsesinc based MoM give accurate results compared to the sinc-sinc based results in some cases. The CPU in filling the MoM matrix elements is decreased by reducing the number of integrals to be computed. Furthermore, both results of the sinc based MoM formulations, pulse-sinc and sinc-sinc, give similar results with SuperNEC generally, although their formulations are different. In conclusion, it is observed that in some cases pulse-sinc formulation increases the accuracy in the results.
